Transmission of IgG from mother to young
Young mammals use their mothers' antibodies for defence while their own immune systems develop. They need them because the fetal immune system is normally sheltered from foreign antigens and does not make antibodies to them. The mother is not sheltered, and the antibodies that she makes during pregnancy reflect the pathogens that she is exposed to. Those same pathogens await the newborn. So a mother's immunologic experience is directly relevant to the needs of her offspring: she makes the antibodies they are most likely to need. These maternal IgG antibodies are transmitted to fetal or neonatal mammals and provide humoral immunity during the first weeks of independent life. Species vary in the time and place of transmission (reviewed in [I] ). Humans are born with IgG that was transported across the placenta. In contrast, cattle have little or no IgG at birth and receive maternal IgC from the colostrum. In mice and rats there is some prenatal transfer of IgC, but most is obtained from the colostrum and from milk.
Intestinal uptake of IgG in neonatal rats and mice
From birth until around the age of weaning [2-41, suckling rats and mice take up milk IgG across the epithelium of the proximal small intestine [S] . In rats, IgG binds to receptors at the apical surface of intestinal epithelial cells (Figure 1 ) [h] . The receptor and antibody are internalized at coated pits, which bud off to form tubular vesicles [h, 71. Coated vesicles appear to transport IgC, to endosomes, and then to the basolateral surface of the enterocyte [8] .
Coated vesicles fuse with the basolateral membrane, and antibody is released into the intercellular plasma [6] . IgC that has been tagged with a marker for electron microscopy reaches the intercellular fluid 15-30 min after injection into the lumen of excised intestinal segments [9] . IgG must cross the capillary endothelium rapidly because antibody is detected in the blood of neonates 30 min after feeding [ 21.
Abbreviations used: @2m, B2-microglobulin; FcKn, neonatal FC receptor; Ig, immunoglobulin; MHC, major histocompatibility complex. 
Neonatal Fc receptor
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The nucleotide and inferred amino acid sequences are strikingly similar to those of MHC class I and CDl a-chains. The extracellular part of the human class I MHC antigen HLA-A2 is organized into three domains [ 161. Domain a3, which lies closest to the plasma membrane, is an immunoglobulin C1 domain. Domains a 1 and a 2 are not related to the immunoglobulin (Ig) superfamily. The FcRn is similar in all three domains: mouse FcRn and HLA-A2 share 29% amino acid identity in a 1, 22% in a 2 and 34% in a 3 ( Figure 2) ; the transmembrane regions are also similar, but the cytoplasmic tails are not. The mouse and rat FcRn a-chains are very similar: 84% amino acid identity in al, 88% in a2, 100% in a3, 91% in the transmembrane region and 98% in the cytoplasmic domain (Figure 2 ). The high degree of conservation of the a 3 and of the cytoplasmic domains may reflect the functional importance of these regions.
FcRn 
Binding of IgG to the FcRn
The rat intestinal FcRn binds IgG at pH 6.5, but not at 8.0 [20] . The sensitivity of the interaction between FcRn and IgG to pH may ensure unidirectional transport of antibodies from the acidic gut lumen of the neonate to the neutral plasma at the basolateral surface of the intestinal epithelium [2 I].
IgG is bound by FcRs on enterocytes from suckling mice at pH 6.0 [22] . We confirmed the of the tissue distribution of C1>4X, which indicated that it is widely expressed o n lymphoid and on myeloid cell types, but is generally restricted to those lineages. Sequencing of cDNAs for Hlast-1 and for CD48 indicated that they were identical [2, 31 and revealed that it was a member of the immunoglobulin superfamily linked to the membrane through a glycosyl-phosphatidylinositol anchor [4] . Analysis of the sequence revealed some similarity to CD4, however the highest degree of structural and sequence similariiy was to lymphocyte function-associated antigen LFA-3 [ 4 I. Subsequently CD48, CD2, LFA-3, carcinoembryonic antigen (CEA) and non-specific cross reactive antigen (NCA) were grouped together a s a subfamily within the immunoglobulin superfamily, based on sequence and structural similarity. most notably a distal variable domain linked to the membrane by one or more C2-like domains IS]. Since other members of the subfamily were known to function as adhesion molecules, it was proposed that CD48 might also be an adhesion molecule, and, based o n its similarity to LFA-3, that it might act as an alternative ligand for C1)2. Recently, this suggestion has been essentially confirmed in the mouse [6] , however, rather than acting as an alternative ligand for CD2, CD4X appears to act in place of LFA-3, uhich has not been detected to date in the mouse. In the human this does not seem to be the case. In this paper we will describe evidence that
